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Abstract 
In today’s business environment many enterprises react to changing conditions by implementing a Lean Production System (LPS). Although the 
basics knowledge about the LPS is available, a powerful and holistic Continuous Improvement Process (CIP) during the Daily Operations is 
not given in many cases. As a solution the MAN Truck & Bus AG implemented Transformation-Waves as a powerful and holistic addition to the 
established CIP-concept. The paper describes the state of the art for CIP-concepts as well as the Transformation-Waves in detail. It is 
validated that they are a very helpful brick for a sustainable vitalization and evolution of the Lean Production System. 
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1. Lean Production – Introduction and Basics  
In today’s business environment enterprises have to face 
changed conditions such as higher requirements concerning 
quality, shorter product-life-cycles and costumer demands for 
shorter delivery times, and the need to reduce continuously 
manufacturing-costs. For coping with these changes, 
enterprises are developing different strategies. The 
implementation of a lean production system (LPS) based on 
the Toyota Production System (TPS) is one of the successful 
strategies. Lean production systems do not only help to reduce 
waste in the production process but also allow the company to 
focus on customer value [1]. A LPS is defined as an 
enterprise-specific compilation of rules, standards, methods 
and tools, as well as the appropriate underlying philosophy 
and culture for the comprehensive and sustainable design of 
production. A LPS enables an enterprise to meet the 
requirements of today’s business environment, taking into 
account technological, organizational, work-force-related and 
economical aspects [1] [7] [8] 
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As shown in figure 1, the LPS-structure has four levels. 
The general goals (level 1) of the enterprise are divided into 
goals for each process (level 2). In order to achieve these 
goals, methods and tools (level 4) are applied. Methods and 
tools of similar content are bundled in principles (level 3). 
Common principles in the automotive industries are Pull, 
Flow, Standardization, Zero-defects, or Continuous 
Improvement Process (CIP). [7] [8] 
 
Due to the required and fundamental change in the 
organization and culture of an enterprise, the implementation 
of an LPS is a huge challenge for every enterprise. The 
implementation-process can be divided into 4 phases. The 
phases are described in the following and illustrated in figure 
2. 
 
Fig. 2: Implementation-process of LPS [7] 
 
In phase 1, the LPS-implementation starts with the 
Conception of the production system. In the second phase, 
trainings and qualification-concepts are conducted. 
Additionally, the phase contains the set-up of a 
communication- and feedback-system and the installation of 
personal-development-programs or specific incentive-
concepts. The second phase is called Pilot and builds the 
foundation for the LPS. It contains the realization of the LPS 
for the first time in several shop-floor-areas. The goal of the 
pilot is to gain knowledge abound the needed resources, the 
needed know-how and – in addition – to collect information 
about the best project management-approach. Afterwards, 
within the third phase, the LPS will be implemented in the 
whole enterprise. The phase is called Rollout. Its goal is to 
combine all the learning’s from the pilot and implement the 
LPS in all shop-floor-areas. The last of the four 
implementation-phases is the Daily Operations phase (phase 
4). In this phase, enterprises have to create a Continuous 
Improvement Process to identify and realize continuously 
Lean-measures (CIP). To achieve this aim, the challenge is to 
implement a holistic and powerful concept as well as a Lean-
culture in the mindset of all blue-color-employees and the 
management. As long as the LPS still needs impulses from the 
management or other stakeholders, the whole potential of the 
LPS is not carried out. [1] [6] [7]. The implementation of a 
Lean Production System requires a change in the leadership 
and the culture of the enterprise. Existing paradigm have to be 
reviewed and adapted to a Lean-culture.  
In the next chapter, the requirements for a holistic and 
powerful CIP-concept for the Daily Operations are described. 
Afterwards (chapter 3), a literature research about the existing 
concepts for the phase of Daily Operations is carried out.  
2. Requirements for a powerful CIP during the Daily 
Operations 
In the following, five requirements for the concept of the 
Continuous Improvement Process, are described [9]: 
 1. On the one hand every employee that works in the plants 
should have the possibility to insert measures into a well-
structured process. A fast and steered realization of the 
measures needs to be ensured. On the other hand it has to 
be ensured that the identification of new measures is not 
only a randomized process. Therefore, the concept must 
provide some methodical approaches to identify 
improvement- measures. 
 2. The optimization of an existing system in small steps 
(“evolution”) is heading to a natural limit. Due to that, it is 
necessary to make some structural changes (“revolution”) 
from time to time. With a fundamental improvement, it is 
possible to obtain the next optimization-level. Therefore, 
the concept needs to ensure the realization of such high-
complex measures as well as the realization of “small but 
smart” measures. High-Complex measures are measures 
which effect many department or plant in the production-
network and which have a big changing-impact for the 
organization.  
 3. Another requirement for the concept of the CIP is that it 
needs a scientific base to ensure the application and 
repeatability in different situations, in different plants all 
over the world, as well as in different departments. To 
achieve that, it is necessary to embed the CIP in the daily 
operations of a methodical approach. 
 4. It needs to be ensured that the concept focusses the 
sustainable Lean-implementation.  
 5. The concept has to be holistic. Therefore, it is necessary 
to ensure that all Lean-principles are addressed in the 
concept and additionally, that all departments (not only 
production and logistics) are involved.  
 
Based on the five requirements in chapter 3, a literature 
research about the existing concepts is carried out. 
3. Literature research about the CIP-concepts during the 
Daily Operations 
In the following chapter, the common literature is analyzed 
regarding the recommended approaches of “how to identify 
and realize Lean-measures in the daily operations in a 
structured way?” as well as additional tools and concepts to 
support the user (in following named as “bricks”). The 
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international sources. The most reasonable literature is 
described in the following:  
 In “The Machine that changed the World” the authors 
Womack, Jones, and Roos explain the origins and the 
elements of Lean Production [8]. The implementation, 
especially the Daily Operations are carried out briefly. 
About the identification and realization of Lean-measures 
or about Audits, Workshops etc. no hints are given. 
 Imai describes in his book “Gemba Kaizen: A 
Commonsense, Low-Cost Approach to Management” 
some lean-methods in theory and several enterprises [10]. 
There is no detailed information about the approach for the 
daily operations.  
 In the book “The New Lean Toolbox – Towards Fast, 
Flexible Flow” by Bicheno many Lean-methods for 
different departments or applications are described. [11] 
He describes also the organization and content of Audits 
and Workshops. He is not describing a methodical 
approach to identify improvement- measures and how to 
combine high-complex measures as well as “small but 
smart” measures in one concept. 
 In “The Toyota Way: 14 Management Principles from the 
World's Greatest Manufacturer” [12] Liker is describing 
the concept of Lean Production. His focus is not to give 
any detailed information about the approach for the daily 
operations. 
 In the Guideline for Lean Production Systems from the 
Association of German Engineers, four bricks for the 
identification and realization of Lean-measures are 
mentioned: Audits, Workshops and Lean-Projects as well 
as an Ideas Management System. Audits and the Ideas 
Management System are briefly described. Workshops and 
Lean-Projects are not further carried out. There are no 
descriptions given, of how the bricks interact with each 
other in a holistic CIP-concept. [7]  
 Neuhaus mentions in his book “Evaluation and 
Benchmarking of the Implementation of Productions 
Systems in Germany”, that Audits are the base to identify 
measures. He is not pointing out what could be an 
approach to cope and to realize these measures. In his 
survey, it is mentioned that workshops are appropriate. No 
further details are given. A methodical approach or concept 
is missing. [4]  
 In the “Toyota-Kata” Rother described a general approach 
for Lean [13]. Concrete he points out that only projects and 
workshops do not create a CIP. He proposes that it is not 
solutions themselves that provide sustained competitive 
advantage and long-term survival, but the degree to which 
an organization has mastered an effective routine for 
developing fitting solutions again and again, along 
unpredictable paths. This requires teaching the skills 
behind the solution. In this approach a primary job of 
leaders and managers is to develop people so that desired 
results can be achieved. In total he is referring mainly 
about the mindset of each manager and employee. He is 
not describing the bricks for a powerful and holistic CIP. 
 Spath mentions a project-based approach to identify and 
realize Lean-measures, without giving any details. Further 
details e.g. to the project-based approach or to other 
possible bricks or concerning the interaction of the several 
bricks is not mentioned. [6].  
 Dombrowski describes that within the early phases of the 
Lean-implementation, Pilot-projects are needed. For the 
Daily Operations phase he gives no hints, how to identify 
and realize the Lean-measures. [1] 
 A detailed description of the steering and controlling of the 
Lean-implementation is given by Schmidt in „Steering of 
the Implementation-process of Lean Production Systems“. 
He points out, that different bricks such as Audits and 
Value Stream Mapping can be used to identify several 
measures. The realization of the identified measures is 
carried out in Lean-projects or Workshops. However, a 
detailed description of the Lean-projects and Workshops is 
not given. [5] 
 
In summary, the state of the art is that an Ideas 
Management System and frequent Audits as well as Value 
Stream Mapping-Workshops are carried out to identify Lean-
measures. To realize the measures, the authors recommend 
Workshops and Lean-projects (or smaller measures) 
simultaneously to the daily business.  
Even though some authors are giving useful hints on the 
bricks, no author gives a holistic concept for the Daily 
Operations (due to the fact that most authors focus in their 
explanations on the Conception (phase 1) and Pilot (phase 2) 
of LPS). Therewith, the basic finding of the literature research 
is that the identification and realization of Lean-measures to 
achieve a powerful and holistic CIP during the Daily 
Operations is not described in depth yet. A methodical 
approach that describes different bricks and their interaction is 
not available.  
As a consequence, enterprises have the challenge to design 
their own concepts. In the next chapter, the MAN Truck & 
Bus (chapter 4) and their concept (chapter 5) are presented. 
4. State of the Lean-implementation at the MAN Truck & 
Bus AG 
In the following, a brief introduction of the MAN Truck & 
Bus AG is carried out as well as some insight, in which phase 
of the Lean-implementation the enterprise is. In the end of this 
chapter, the need for activity for the MAN Truck & Bus AG is 
explained.  
The MAN Truck & Bus AG has a turnover of 8,8 billion 
Euro and is owned by the MAN SE, which belongs to the 
Volkswagen Group. The assortment/product line of the MAN 
Truck & Bus AG are trucks from 7,5 up to 44 tons, city-
busses and coaches, special vehicles (e.g. traction), engines 
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and business solutions. In 2012, roundabout 35.000 
employees sold approximately. 75.000 trucks and more than 
5.000 busses [2] [3] in total. The Lean Production System of 
MAN Truck & Bus AG is the MNPS (MAN Truck & Bus AG 
Produktionssystem). The structure of the MNPS contains five 
basic principles which are explained briefly in the following 
(cf. figure 3): 
 Employees: The employee is located in the center of the 
MNPS-temple. As described before, employees are the key 
to a successful Lean-implementation. It is necessary to 
implement a Lean-culture, to motivate all participants and 
to set their mind with a Lean-focus. Therefore, the 
principle employee contains methods to improve 
qualification and motivation as well as guidelines, e.g. for 
self-responsibility. Additionally, flat hierarchies and 
trustful cooperation’s are part of the principle.  
 Flow on Demand: The principle focuses on the design of 
the shop-floor-areas. The goal of the principle is to create a 
process with a fast, continuous, and steady flow of 
materials and information’s across all value streams. To 
achieve this flow with a minimum of waste, it is essential 
to increase costumer-orientation. Costumer-orientation in 
this context means to deliver only what the (internal) 
costumer orders (Pull) and to work in takt. [2] 
 Right from me: In every working process, errors may 
happen. However, it is important to deal with them, in 
order to avoid defects or any re-work. To achieve this, a 
systematic detection of errors-causes is needed. 
Additionally, quality-methods like Poka Yoke are 
implemented to avoid that any errors can be given from 
one working station to another. [2] 
 Standards: Ambiguous definitions of processes, 
responsibilities, and working methods lead to 
improvisation and ineffective actions. Standardization 
reduces these discrepancies, makes work easier and 
provides security. Standards should always be seen as 
temporary rules. A method of this principle is 5S, for 
example. [2] 
 Kaizen: The concept of Kaizen is to pursuit perfection and 
conveyed in the constant “change for the better”. Kaizen is 
used to systematically detect and eliminate waste 
according to the Plan-Do-Check-Act-cycle. The principle 
requires self-initiative, creativity and individual 












Fig. 3: MNPS-temple with the five MNPS-principles 
 
The presented production system of the MAN Truck & 
Bus AG was launched in 2006. Since then, the enterprise 
conducted the Conception (phase 1), the Pilot (phase 2) as 
well as the Rollout in all plants (phase 3) (cf. figure 2). Today, 
the MAN Truck & Bus AG is in the phase of Daily 
Operations (phase 4). The responsibility for the vitalization 
and the further development of the MNPS as well as the 
responsibility for the employee-motivation and the setting of 
the “Lean-mindset” is decentralized in every plant. To achieve 
a powerful Continuous Improvement Process, the plants 
basically worked with four bricks in the past. They are 
described in the following:  
 Brick 1 – Audits: Every department has frequent internal 
self-checks and yearly external Audits to ensure the 
development of the Lean-implementation and to identify 
further need for action. The identified need for action is 
documented in To-do-lists and is usually the base for CIP 
in every department.  
 Brick 2 – Workshops: For each department, a certain 
number of CIP-workshops (1-2 days) are fixed for every 
year. The subjects of the CIP-workshops (e.g. Value 
Stream Mapping) are either defined individual between the 
team and the department-management or from the Audit 
(cf. brick 1).  
 Brick 3 – Ideas Management System: The base for the 
Continuous Improvement Process in the MAN Truck & 
Bus AG is the Ideas Management System. Many “small 
but smart” measures are identified by the workers. The 
workers enter their ideas in a software-system and the 
responsible persons (e.g. planning department) can work 
on the idea during their daily business.  
 Brick 4 – Lean-projects: Medium-complex measures (e.g. 
that was identified in the Audit) that are too complex to 
realize them in a CIP-workshop are carried out in a Lean-
project. The staff of the project-team is usually not mixed 
from different departments. The teams work with the 








586   Carsten Intra and Thimo Zahn /  Procedia CIRP  17 ( 2014 )  582 – 587 
 
In sum, the four presented bricks are the basic concept of 
the MAN Truck & Bus to achieve a powerful CIP. The effort 
in every plant was enormous. Even though the management 
dedicated that the Lean-implementation was losing 
momentum. The basic concept to identify measures during 
Audits, CIP-Workshops, and in the Ideas Management 
System and to realize the measures within Lean-projects, CIP-
Workshops and during the daily business is not appropriate 
for a powerful CIP. Basically, two main problems were 
identified: On the one hand there is no suitable brick that 
covers the realization of high-complex measures that affect 
many departments or the basic structure of the plant. On the 
other hand the progress of the Lean-implementation was not 
visible, in the established concept. Most of the improvements 
were realized in very small steps. Due to this, it was difficult 
to achieve a high employee-motivation and to set the “Lean-
mindset”.  
To create a powerful and holistic CIP-concept for the Daily 
Operations without the two mentioned problems, the MAN 
Truck & Bus AG designed a new concept. The concept is 
presented in the next chapter. 
5. Concept for powerful CIP during the Daily Operations 
The concept that was developed and validated by the MAN 
Truck & Bus is based on the differentiation of the measures in 
the two categories “identification of measures” and 
“realization of measures”. Both categories have sub-
categories. The identification has the sub-categories 
“measures that were identified randomly” and “measures that 
were identified with a methodical approach”. The realization 
has the sub-categories “small but smart measures”, “medium-
complex measures” and “high-complex measures”.  
In total, there are six different kinds of measures. The 
different kinds of measures as well as their coverage by the 
four bricks (Audit, Workshop, Ideas Management System, 
Lean-projects) are described in the following and shown in 
figure 4:  
1. Small but smart measures that were identified randomly – 
The identification of these measures are covered by the 
brick Ideas Management System. Because these measures 
are not very complex, the realization is possible during the 
daily business.  
2. Medium-complex measures that were identified randomly 
– The identification of these measures is covered by the 
brick Ideas Management System. Because these measures 
are medium-complex, the realization is done in a 
Workshop.  
3. High-complex measures that were identified randomly – 
The identification of these measures is covered by the 
brick Ideas Management System. Because these measures 
are very complex, for the realization a Lean-project is 
needed. 
4. Small but smart measures that were identified with a 
methodical approach – The identification of these 
measures is covered by the bricks Audit and Workshop. 
Because these measures are not very complex, the 
realization is possible during the daily business. 
5. Medium-complex measures that were identified with a 
methodical approach – The identification of these 
measures is covered by the bricks Audit and Workshop. 
Because these measures are medium-complex, the 
realization is done in a Workshop. 
6. High-complex measures that were identified with a 
methodical approach – These kinds of measures were not 
covered by the established concept. To cover the 
identification and realization, the MAN Truck & Bus 
implemented the brick Transformation-wave, which is 
described in the next chapter.  
Fig. 4: Bricks of the CIP-concept  
6. The Transformation-Wave as new brick in the CIP-
concept 
The concept of the transformations-wave has three main 
characteristics, which are described in the following. These 
are: Approach, team-organization, and content. 
 Approach: The transformation-wave is based on the idea 
to optimize complete areas in total. In the first place, one 
department or area (e.g. one part of the shop-floor) has to 
be defined. During a fixed time-period for the 
identification and problem-solving (2-3 month) many 
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workshops are carried out. After the conception-workshops 
a realization-phase (2-3 weeks) is carried out. As soon as 
most of the identified Lean-measures are realized, the next 
area has to be defined. The MAN Truck & Bus AG started 
the transformation-waves in the assembly areas. 
Afterwards the logistic-areas and the supporting 
departments will be optimized (“line-back”).  
 Team-organization: The Workshops of the 
Transformations-waves are guided by neutral Lean-experts 
from different departments. The core-team contains 8-10 
workers from the optimized area and adjacent areas. The 
workers are absolved from regular work during the whole 
identification, problem-solving and realization-phase. The 
planning departments for the shop-floor and the logistics as 
well as the management and the work council supporting 
the core-team. It is the responsibility of the workers, the 
external Lean-experts and all supporters (basically the 
planning departments) to design an optimal and 
economical solution for the focused area. The duty of the 
management (and the work council) is to define the 
requirements to the core-team, to review the workshop-
results every day and to provide the needed resources. In 
each area a new core-team of 8-10 workers as well as the 
responsible Lean-experts and all supporters are involved. 
The goal is to involve one third of all employees in at least 
one of the areas.     
 Content: Each Transformation-wave addresses all MNPS-
principles (cf. figure 3). For each of the five MNPS-
principles (Employees, Flow on Demand, Right from me, 
Standards, Kaizen) separate workshops are conducted. For 
example: a Transformation-wave starts with three days’ 
workshop; addressing the principle Employees (e.g. focus 
on motivation, change management). Afterwards, a one-
week-workshop concerning the Flow on Demand (e.g. 
Value Stream Mapping and Design) could follow. During 
all workshops the core-team stays together.  
 
The brick “Transformation-wave” completes the 
established CIP-concept. With the introduction of the 
Transformation-waves the MAN Truck & Bus AG designed a 
brick that covers the identification and realization of high-
complex measures.  
Fig. 5: Changes in the CIP-concept because of the 
implementation of Transformation-waves 
 
Additionally, the progress of the Lean-implementation is 
visible for everyone. Due to that visibility, it is much easier to 
achieve a high employee-motivation and to internalize the 
“Lean-mindset”. With the addition of the Transformation-
waves in the established concept, the MAN Truck & Bus AG 
created a powerful and holistic Continuous Improvement 
Process for the Daily Operations. In figure 5, the influence is 
demonstrated schematically. 
7. Summary and conclusion 
In today’s business environment, many enterprises react on 
changing conditions by implementing a Lean Production 
System (LPS). Although the basics knowledge about the LPS 
is available, a powerful and holistic Continuous Improvement 
Process (CIP) during the Daily Operations is not given in 
many cases. This paper demonstrates that lack of knowledge 
within chapters 1-3.  
As a solution, the MAN Truck & Bus AG implemented 
Transformation-Waves as a powerful and holistic addition to 
the established CIP-concept. In chapter 4 and 5, the paper 
describes the state of the Lean-implementation as well as the 
new CIP-concept at the MAN Truck & Bus. To create a 
powerful and holistic concept for the identification and 
realization of high-complex measures, the MAN Truck & Bus 
implemented the Transformation-waves. In chapter 6 the 
Transformation-waves are described in detail.  
The MAN Truck & Bus started the rollout of the 
Transformations-Waves in all truck-plants in Europe. For the 
MAN Truck & Bus AG, the conduction of the 
Transformations-wave increases the level of Lean-
implementation. The waves are a helpful brick for a 
sustainable vitalization and evolution of the Lean Production 
System. Additionally, the motivation of the employees is 
increased and the “Lean-mindset” is internalized.  
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